Plate-like hydroxyapatite (HAp) crystals whose preferential crystal
While, participation of biopolymer in crystal growth, orientation and nucleation of mineralization in the body such as bone formation has also been interesting. In this laboratory, the morphology control of HAp crystals was studied by hydrothermal synthesis in the presence of alcohols containing hydroxy groups, with special attention being paid to the effect of hydroxy groups on crystal growth of HAp3-4.
In the present paper, this theme was extended by investigating the morphology control by hydrothermal method in the presence of ethylamine containing amino group which is another functional group consisting in biopolymer. of ethylamine indicated that the shape of crystals changed by ethylamine added (Fig. 1) .
The products obtained without ethylamine addition were granular-like crystals, about 200 nm in size, while those prepared when 5 wt% or more ethylamine added to the HAp precursor were plate-like crystals, about 50 -300 nm in size. Fig. 2(a) ). This indicated that the products were well crystallized HAp independently of amount of ethylamine added. Fig. 2(b) illustrates the X-ray diffraction patterns of the plate-like samples layered preferentially on the substrate glass. The peaks (100), (200) and (300) planes are apparently larger than those produced by the conventional powder X-ray diffractometry, shown in Fig. 2(a) . From these results, the preferential crystal plane of plate-like products can be defined as the a-plane. 
TABLE.
Ca/P ratio of the products synthesized hydrothermally and the ions in the solutions before synthesis.
ICP results showed that Ca/P ratio of the products changed as a function of the amount of ethylamine added (Table) . Ca/P ratio of the products synthesized without ethylamine is 1.657, which is closed to that of stoichiometoric HAp. Addition of 50 wt% ethylamine led to increase Ca/P ratios to 1.689. On the other hand, Ca/P ratios of the ions in the solutions filtrated from the slurry before hydrothermal treatment decreased and a marked increase of P concentration in the solution was observed, when ethylamine is added into the slurry. It can be explained from these results in the following way.
Ethylamine captured PO43-ions in the solution by chelation and retarded a supply of PO43-to HAp nuclei. HAp crystals grew under the condition that PO43-were not supplied sufficiently, therefore crystal growth of HAp was inhibited along a particular axis.
SUMMARY
The summary of the results described on this paper are as follows.
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